Copper(II) triflate catalyzes efficiently the three-component condensation reaction of an aldehyde, amine and P(OMe) 3 in acetonitrile at room temperature to afford the corresponding α-aminophosphonates in high yields.
Introduction
In the recent years, α-aminophosphonates have received enormous attention because they are considered to be structural analogues of the corresponding α-amino acids and transition state mimics of peptide hydrolysis. 1 Due to their structural analogy to α-aminoacids, they function as
In continuation of our interest in Cu(II) mediated organic reactions, 8 we explored the effectiveness of Cu(OTf) 2 as a catalyst for the generation of α-amino phosphonates. Thus, the reaction of trimethyl phosphite with imines generated in-situ from benzaldehyde and p-anisidine in CH 3 CN at room temperature in the presence of 1 mol % of Cu(OTf) 2 without using internal drying agent, afforded the corresponding α-amino phosphonate (2a) in 97% yield (Scheme 1, Table 1 ). The reaction was complete in 5 h at room temperature and the product was isolated by usual work-up, with high purity. To the best of our knowledge, this is the first demonstration of Cu(OTf) 2 In order to gauge the scope, several aromatic aldehydes (1) were examined under the optimized conditions using 1 mol % of Cu(OTf) 2 . The results are shown in Table 1 . In all cases studied, the reaction proceeded smoothly to give the corresponding α-amino phosphonates (2) in high yields. Most importantly, aromatic aldehydes carrying either electron-donating or electronwithdrawing substituents including hydroxy groups reacted efficiently giving excellent yields. Incase of aliphatic aldehyde (2k) the yield was found to be moderate.
The mechanism of this reaction is believed to involve, at first, the formation of activated imine 3 so that addition of phosphite is facilitated to afford phosphonium intermediate 4, which then undergoes reaction with water generated during formation of imine to give α-amino phosphonates 2 and MeOH as shown in Scheme 2. -activation in three-component P(OMe) 3 addition onto imines
In conclusion, we have successfully demonstrated the use of Cu(OTf) 2 as an efficient Lewis acid catalyst, for the first time, to the three-component high yield synthesis of α-aminophosphonates (2a-k) at room temperature. The Cu(OTf) 2 is stable and does not show any decrease in its catalytic activity due to in-situ generated water during the course of reaction. Finally, the present procedure appears attractive for its operational simplicity and generally high yields of products.
Experimental Section
General Procedures. Solvents were purified and dried by standard procedures before use; petroleum ether of boiling range 60-80 o C was used. Melting points are uncorrected. Infrared spectra were recorded on a Shimadzu FTIR-8400 spectrometer. 1 H-NMR, 13 C-NMR and 31 P-NMR were recorded on Bruker AC-200 NMR spectrometer. Elemental analysis was carried on a Carlo Erba CHNS-O analyzer. General experimental procedure for hydrophosphonylation of imines A mixture of aldehydes (10 mmol), p-anisidine (10 mmol), P(OMe) 3 (11 mmol) and Cu(OTf) 2 (0.1 mmol) in acetonitrile (10 ml) was stirred at 25 o C for 5 h. The reaction was monitored by TLC. After completion of the reaction, it was extracted with ethyl acetate (20 ml) and washed with water and brine. The organic layer was dried over anhydrous sodium sulfate and concentrated under reduced pressure to give the crude products, which were purified by column chromatography on silica gel using petroleum ether as eluent to afford the pure product. 
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